4-week oral toxicity study of a combination of eight chemicals in rats: comparison with the toxicity of the individual compounds.
In a 4-wk oral toxicity study, 4-wk-old male and female Wistar rats were exposed to a combination of arbitrarily chosen chemicals comprising sodium metabisulphite, Mirex, Loperamide, metaldehyde, di-n-octyltin dichloride, stannous chloride, lysinoalanine and potassium nitrite. The dose levels used were based on the "no-observed-adverse-effect level" (NOAEL) and the "minimum-observed-adverse-effect level" (MOAEL) of the individual compounds obtained in similar studies with Wistar rats previously performed at TNO-CIVO, and comprised 0 (controls), 1/10 and 1/3 of the NOAEL, the NOAEL and the MOAEL. In comparison with the adverse effects of the individual compounds, both more severe and less severe adverse effects were observed at the MOAEL of the combined compounds, indicating interaction of effects at this exposure level. Slightly decreased haemoglobin content and slightly increased relative kidney weight were the only treatment-related adverse effects seen in the NOAEL group. In the 1/10 and 1/3 NOAEL groups no untoward effects were found that could be related to treatment. The present study clearly demonstrates absence of a simple additive effect, and provides some, but no convincing, evidence for an increased risk from exposure to a combination of chemicals when each chemical is administered at its own individual NOAEL. At lower dose levels no increased risk appears to exist. These generalizations may not be fully justifiable from a purely scientific point of view but are the most important practical lesson learnt from the present study.